There are currently no reported cardiac indices for the Nigerian dog. The aim of the study was to obtain breed specific echocardiographic indices for Nigerian local dogs. M-mode measurements of the left ventricle of 20 healthy dogs were obtained from short axis right parasternal view. The result of the study showed that posterior wall thickness in diastole and systole (PWTd, PWTs), septal wall thickness in diastole and systole (SWTd, SWTs), and left ventricular internal diameter in diastole and systole (LVIDd LVIDs) were positively and significantly correlated with body weight. Except PWT and functional indices like ejection fraction (EF) and fractional shortening (FS) whose values were higher than some breeds in literature, all other indices were within the range of values obtained in breeds previously studied. There was no significant correlation between PWTd PWTs, SWTd, SWTs and cardiac function indices such as EF, FS, enddiastolic volume (EDV), end-systolic volume (ESV) and stroke volume (SV). Although LVIDd had positive correlation with EDV, ESV, and SV, it did not correlate with FS and EF.
Introduction
Echocardiography, a safe and noninvasive technique can provide quantitative information of cardiac wall thickness, ventricular internal cavity dimensions, volume and functions. 1, 2 It has therefore found wide application as a research and clinical tool in both human and small animal cardiology. [3] [4] [5] Echocardiographic indices have been reported for several breeds of dogs [6] [7] [8] and have been found to be highly breed specific and are also known to be influenced by many factors such as age, gender and body size. 6, 9, 10 The Nigerian local dog is a docicephalic breed, native to West Africa. They are mainly kept outdoors and are traditionally used for hunting. It is potentially attractive as a research and laboratory animal because of its relative hardiness and ruggedness. The non-availability of information of the normal echocardiographic values of this breed of dog could therefore pose a serious challenge to researchers interested in the area of cardiac pharmacology and toxicology.
The high prevalence of canine infectious disease in the tropics is well known. Canine babesiosis and trypanosomiasis are two common tropical diseases that have been reported to have cardiac complications. [11] [12] [13] [14] Attempts have been made to understand the potential use of electrocardiographic and biochemical markers in diagnostic and prognostic evaluation of these diseases. 11, 12 Thus far studies aimed at identifying possible diagnostic and prognostic echocardiographic markers of these diseases are not available. A working knowledge of echocardiographic baseline data for this breed of dogs is therefore desirable and would assist clinicians in making rational decision on diagnosis, prognosis and treatment of these diseases.
The reason for this study is thus to establish the normal values of the left ventricular echocardiogram of this breed of dogs using 2-D guided M-mode measurement. The study is also aimed at finding out how body size affects these variables.
Materials and Methods
Twenty healthy adult (1year and above) Nigerian local dogs of mixed sexes weighing between 5Kg and 10Kg were used in this study. The dogs were randomly sourced from local breeders in Abeokuta. They were housed individually in fly proof kennel, fed twice daily with commercial food (indomie chips) and meat offal. The dogs used in this study were certified clinically healthy by physical and laboratory examination. They were also certified free of any heart disease by auscultation and electrocardiography. All the dogs had been vaccinated against canine distemper, parvovirus, leptospirosis, hepatitis at 6 weeks, 12 weeks and had received booster vaccination at one year old. This work was con- 
Statistics
The data obtained are expressed as mean ± SD. Simple bivariate correlation between ventricular internal dimension indices, cardiac function indices and body weight was done using regression analysis. Correlation coefficient (r) was considered significant when P≤0.05. All analysis was done with SPSS version 16.
Results
The mean±SD and the range of echocardiographic indices of the Nigerian mongrel is shown in Table 1 . Table 2 showed the correlation indices and the P value obtained when left ventricular dimension and thickness was correlated with body weight and cardiac function indices.
LVIDd correlated positively and significantly with SV, ESV, EDV and bodyweight. There was however no significant correlation between EF and FS.
The LVIDs correlated positively and significantly with SV, ESV, EDV and body weight. The EF and FS had high negative correlation with LVIDs (P<0.05).
The SWTs, PWTs, SWTd, PWTd correlated positively and significantly with body weight. These indices did not however have significant correlation with cardiac function indices like EF, FS, and indexed ESV, EDV, and SV.
Discussion
This study was similar to what has being reported in that the left ventricular internal dimension, posterior ventricular wall and septal thickness in both systole and diastole are highly dependent on body size. 3, 8, 10, 16, 17 Ejection fraction and fractional shortening were not correlated with bodyweight in this study, which is in agreement with Bonagura, 3 Lombard, 16 and Crippa et al., 6 who reported a lack of correlation between body size and cardiac function indices like FS and EF. The lack of dependence of these indices on body size would tend to suggest a high level of cardiac functional homogeneity in the breed studied.
Other cardiac function indices like end-diastolic volume (EDV), end-systolic volume (ESV), and stroke volume (SV) are however dependent on body size when not indexed to body surface area. 17, 8 The indexed EDV and ESV values obtained in this study were respectively less than 100 mL/m 2 and 30 mL/m 2 and could be described as normal. 18 In spite of the relatively smaller size of the Nigerian local dog this study showed that its mean and median EDV and ESV were still respectively higher and lower than those of other outdoor dogs such as the Hungarian breed of dogs. 8 Although the mean values of indexed EDV and ESV in the Nigerian dogs in this study had a strong correlation with left ventricular diameter in diastole and systole, the EDV may also be a function of higher diastolic filling pressure of the ventricle, while the relatively reduced ESV is most likely due to the relatively higher FS and EF seen in this breed of dogs.
Article
The mean LVID, PWT in systole and diastole in the Nigerian local dogs were comparably smaller than in other breeds available in the literature. It is however within the range described for beagles of similar mean body size. 6 The Nigerian mongrel in spite of this similarity, have a comparative advantage over the beagle in terms of availability and cost of feeding and housing and can therefore replace the beagle as a universal laboratory animal model. Larger breed like German shepherd and Greyhounds have been reported to have larger values of these indices. 10, 19 The mean septal wall thickness in both diastole and systole in the Nigerian local dogs is outside the upper range of values for beagles and Hungarian mudis of similar mean body size. 6, 8 This parameter in the Nigerian breed of dog is above the mean value for German shepherds, Hungarian greyhound and Afghan hounds whose body sizes are over 100% the size of the breed studied. 10, 8 Lonsdale et al., 20 reported that athletic dogs usually have higher value of this index. This may also be true of the average Nigerian dogs many of which are kept outdoors, extensively reared and with good hunting skills. All the cardiac function indices studied in this work has no relationship with the posterior wall and septal thickness. The enhanced thickness of interventricular septum of the Nigerian local dogs could not have accounted for the high value of systolic function indices like EF and FS.
The ejection fraction and fractional shortening obtained from the Nigerian local dogs is within the range for beagle of similar body size, 6 it is also proportionately higher when compared to heavier breeds like German shepherd, Afghan hounds and Hungarian vista. 10, 8 Larger athletic dogs have been reported to have smaller values of these indices. 21 The greater efficiency in the contractility of the heart in the small breed like the Nigerian dogs could be a compensation for the relatively small size of the left ventricle.
Conclusions
This study has shown that Nigerian breed of dog has a functionally homogenous heart and cardiac function indices like FS and EF are not dependent on septal and wall thickness but are rather dependent on volume of ventricle and its diameter in systole. The body size of the Nigerian dogs like other breeds in literature also influences the dimension indices of the left ventricle. From the findings of this study it can be concluded that Nigerian local dog like beagle is potentially suitable for use as laboratory animal in cardiovascular research. This is because the dimensional and functional indices of the left ventricle of the Nigerian dog are comparable to those of beagles of similar size.
Although this current study attempted to generate some important descriptive and correlative echocardiographic indices in Nigerian local dogs, we acknowledge our inability to employ planimetry, a supposedly more accurate method in estimation of ventricular volume as an obvious technical limitation, which can be improved upon in future studies. 
